ABSTRACT
number of papers per year, then Liang's h-sequences are above the "normal" ones. All these results are also valid for g-and R-sequences. The results are confirmed by the h-, g-and Rsequences (forward and reverse time) of the author.
I. Introduction
In 2005, Hirsch defined his, now famous, Hirsch index or h-index. It was defined in Hirsch (2005) as follows (using our own formulation): if we order the papers of an author in decreasing order of the number of citations received, then the h-index of this author equals h if rh = is the highest rank such that the first h papers each have h or more citations. Since this definition, there has been an "explosion" of papers on the h-index, applying it not only to authors but also to journals Schubert (2005, 2006) ), to research groups (van Raan (2006) ) and even to topics (Banks (2006) , The STIMULATE6 Group (2007) , Egghe and Rao (2008) ).
Advantages and disadvantages of the h-index have been described in the literature (Glänzel (2006a,b) , Egghe (2006) , Jin, Liang, Rousseau and Egghe (2007) ) leading to other indices which have better properties (or at least lack some undesirable properties of the h-index). One obvious disadvantage of the h-index (but also of all other indices) is that it is a fixed number, giving a moment's value of a researcher's career at a certain time. A consequence is also that h-indices of different researchers are difficult to compare (even in the same field) if their career lengths are not the same. Solutions for the latter problem are given in Burrell (2007b) and Jin, Liang, Rousseau and Egghe (2007) but the problem that only one number "describes" a career remains.
We can refer to Egghe (2007a,b,c) and Burrell (2007a) for the first theoretical models for time-dependent h-indices, suggesting concavely increasing h-indices in the papers of Egghe and (approximate) linearly increasing h-indices in function of time, i.e. in function of career length in the Burrell paper.
The problem remains to construct, from year to year, practical h-index sequences of researchers (in short: h-sequences).
This was defined and studied in Liang (2006) but, in our (and Burrell's -see Burrell (2007)) opinion, Liang does not use the most logical definition of a h-sequence. In our opinion, the most logical definition of a h-sequence of a researcher is as follows.
Let the career period of a researcher be described by time m t 1,2,..., t = : here t1 = denotes the first year of the career (more exactly, the year of the first publication) and so on, until m tt = , the final year of the career or the last year we want to cover or the present year (in most cases (2006)) and the R-index (Jin, Liang, Rousseau and Egghe (2007)) and are illustrated by presenting 
II. Study of the h-"sequence" h(t)
For the natural h-sequence (function) We will now study the shape of the function ( ) ht in three simple, natural cases. It is clear that a constant production per year is not the case. One can see a moderate increase which can be described by a power function or an exponential function. These cases will be studied below.
II.1 The case of constant production

II.2 The case of increasing production per year, using a power function
Here we assume a number ( 
Now, according to (2) we have 
Further, using again (1) and (2) 
The case that a researcher has a constant number of publications per time unit is an important simple case and a first approximation of reality: we can indeed, roughly, assume that a researcher, in his/her career, produces more or less the same number of papers per year, certainly in the middle part of the career: in the beginning of the career, the researcher will produce (most probably) less papers (cf. 
Proof:
It follows from (2) and (9) By (2) and (9) 
IV. General relations between h(t) and h * (t)
We can prove the following result which is bad news for the useability of the ( ) 
Proof:
We again invoke equation (9): ( ) Here we assumed (4) yielding formula (5). From these results we have, using formula (9) that ( ) 
V. Verification of these results on the h-sequences of
Egghe and extension to the g-and R-sequences For each period, the g-index was defined as the largest rank such that the total number of citations to the papers on ranks 1,...,g is larger than or equal to the disadvantage of the h-index that it is insensitive to the number of citations to papers in the h-core. 
VI. Remarks and conclusions
